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K NICTOPUU COBPEMEHHOW
ONTUKU U POJINTOMN
uMm. C.U.BABUJIOBA
B EE PA3BUTUUN B POCCUN
YACTDb Il

A.Beno3épos, d.m.H., OAO " HIIO THUIIO"

OnTuyeckme Npoueccbl MUHTepecytoT JIl0AEeN MHOIo
BEKOB U ThiCSIYeNIeTUIN, OAHAKO NpakTU4eckue
DOCTUXXEHUSA B ONTUKE peasibHO HACUUTLIBAIOT
400-500 net. B pekabpe 1918 roaa B NMeTporpaae 6bin
opraHusoBaH FocyaapcTBeHHbIN ONTUYECKUM UHCTUTYT
(ron), yepes Tpu roga emy ncnoaHutcsa 100 ner.
BTopas yactb 0630pa no MCTOpUM ONTUKU NOCBSLLLEHA
POXXAEHUIO MHCTUTYTA U CTAHOBJIEHUIO €ro TpaguL M.

nexabpe 1918 roma B IleTporpame 6bL1 opra-

HU30BaH [ocymapcTBeHHBINM ONTHYECKUM

MHCTUTYT. JTO COOBITHE CIAYYHJIOCh YOUBHU-
TeJIbHO 'BoBpeMsl’ (YCTOSUIHCH IIpefCTaBIeHHUs O IIpU-
pozie CBeTa, yCTAaHOBUJIACh TeHJEHIUSI HeobxoquMo-
CTH ONTHYeCKHX IIPHUOOPOB, BO3HHUKAIU Bce boiee
HOBBle 00/1acTH HX IpUMeHeHUs). HeobXomuMoOCTh
CO3MAHHUSI HAy4YHO-HCCIe[0BATEIbCKOIO M IIPOEKT-
HOTO MHCTUTYTA II0 ONTHKe B 3TH rofbl 6blIa IIpeo-
npefie/ieHa BCeM HCTOPHYECKHMM XOAOM Pa3BUTHS
Poccuu. K 1918 rogy obHOBIeHHasi CTPaHa HCIIBITHI-
Bajia OCTPeHINyI0 ITOTPebHOCTh B Pa3BUTHHU OIITHYe-
CKUX IPOU3BOJACTB KM HAyUHOM IIOMCKe HOBBIX TeXHO-
JIOTUM U ONTHYeCKHUX IpUOOpOB mysi obecriedyeHUs
CBOEH XO03SMCTBeHHOMH AesITe/IbHOCTH (16, 17]. Bo ri1aBe
FOU cTan CpaBHUTENIBHO MOJIOLOM y4eHBIH (BCKOpe
oH 6bUT M36paH akageMUKOM) JIMUTpUN CepreeBUY
PoskecTBeHCKUH (1876-1940), y>ke IPOSBUBLINK cebs
B Hay4HOM pabore.

CrpykTypa [oCcyapCTBEHHOrO OIITHYE€CKOr0 HHCTH-
TyTa IIpefycMaTpHUBaja HalU4He [BYX OTHAEIOB -
HAy4HOIO U TeXHH4ecKoro. Hay4dHBIM OTAeN COCTOSII
13 [IBYX OT/Ie/IeHUH — OTAe/leHHs] BUJHMMOTIO0 U yIbTpa-
$H0IeTOBOrO CIeKTpa W OTHe/leHHs] HHOPAKPACHOIO
cmekTpa. [.C.PokmecTBeHCKHM oTMevan [18]: "Tec-
HOe COTPYAHHYECTBO TEXHUYECKHUX U YHUCTO HAyUHBIX
OT/Ie/IOB MHCTUTYTA OTKPBIBAeT KaK JI/Isl TEXHUKH, TaK
U JIIS1 CAMOTO OTBJIeUeHHOI'0 Hay4YHOr'0 9KCIIePUMeHTa
TaKHe BO3MOXKHOCTH, O KOTOPBIX HaM, YHHBEPCH-
TeTCKUM pabOTHHKaM, He IPUXOLUIOCh M MeUTaTb.
Yupesk[eHHsl IOoA0OHOTr0 THIA, ysKe HAYMHAIOIIEro
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TO THE HISTORY OF MODERN
OPTICS AND ROLE OF VAVILOV
STATE OPTICAL INSTITUTE

IN ITS DEVELOPMENT

IN RUSSIA

PART Il

A. Belozerov, Doctor of Engineering, OJSC
"Scientific and Production Association "State
Institute of Applied Optics" (OJSC "NPO GIPO")

Optical processes have been interesting people

for many centuries and millenniums, however, the
practical achievements in optics are actually 400-
500 years old. In December 1918 the State Optical
Institute (SOI) was established in Petrograd and in
three years it will be 100 years old. The second part
of the review of optics history is dedicated to the
institute birth and establishment of its traditions.

n December 1918 the State Optical Institute was

established in Petrograd. This event happened

surprisingly "in due time" (the conceptions of light
nature have become well established, the tendency of
need in the optical devices has been formed and the
new areas of their application were occurring). The
necessity to establish the research and design insti-
tute in optics during these years was predetermined
by the whole historical course of Russia development.
By 1918 the renewed country experienced the criti-
cal need in the development of optical productions
and scientific search for new technologies and opti-
cal devices for the support of its economic activities
(16, 17]. Comparatively young scientist (soon he was
elected as academician) Dmitry Sergeevich Rozh-
destvensky (1876-1940), who has shown his worth in
scientific work, became the director of SOI.

The structure of the State Optical Institute pro-
vided the availability of two departments - scientific
and technical. The scientific department consisted of
two subdivisions - the subdivision of visible and ultra-
violet spectrums and the subdivision of infrared spec-
trum. D.S.Rozhdestvensky noted [18]: "Close coopera-
tion of technical and pure scientific departments of
the institute offers such opportunities, which we as
the university workers have not even dreamed about,
for the engineering and most abstractive scientific
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OCYILeCTB/ISTLCS 3a IpaHHLIeH, B 6nmskammem 6ymy-
IIeM [JO/DKHBI IIPHUBEeCTH K HeBHJAHHOMY ellle pac-
L[BETy HayKH 1 TEXHUKH .

MoskHO mpuBecTH U3 uctopuu I'OU [19] MHOKeCTBO
IIPHMEPOB, KOTZA U/IeH YUeHBIX-TeOPeTHKOB U3 "Hayd-
HOro oTAena" - akageMHuKa [I. C. Poxk/IeCTBeHCKOr0, aKa-
IeMuka B.A.doxka (1898-1974 rT.), uneHa -KOPpeCIIOH-
neHta AH CCCP C.2.0puma (1899-1977), akameMHKa
A.H.TepenuHa (1896-1967), uneHa-KOppecIOHAeHTa
AH CCCP II.II.®eodusoBa (1915-1980), mpodeccopa
A.T.BracoBa (1912-1969) 1 MHOTHX APYTHX — I€pexo-
OUIHA B TeMaTHKy IPHUK/IAJHBIX HAy4YHBIX OTHEJIOB
I'OH, co3pmaBasi UM 3aClIyskeHHBIH ycreX. K Takum
paboTaM MOKHO OTHECTH HCC/Ie[OBaHMUS 110 KBAHTO-
BOM IIPHPOZie CBeTa, BBHIIIOJIHEHHBIe 10 MHUIIHATHBE
C.H.BaBunoBa. B 1960-x romax locymapCTBeHHBIM
ONTHYeCKUU MHCTUTYT Cpefu oTpacieBblx HUH oka-
3aj1cst Haubosiee rOTOBBIM K HeMeJJIeHHOMY BOCIIPHSI-
THIO JIa3ePHOU TeMaTHKH.

Tpamguuuu coTpyaHudecTBa 'OM ¢ IpOMBIILIEH-
HBIMH ONTHYECKMMHU IPEANPUATHSIMH U HAy4YHOIO
PYKOBOJCTBA TeMATHUKOM OTPAC/IH 3aPOKAAIHCh B 1920
1930 roxel. B mvroHe 1924 roga B JIeHUHIpaJie COCTOSIJIOCH
[lepBOe Hay4YHO-TeXHHYeCKoe COBelllaHHe II0 BOIIPO-
CaM OIITHKO-MeXaHHYeCKOH IIPOMBIIIEHHOCTH, IIOA-
Be/leHbl UTOI'M PaboThl IPeAIIPUSATHE, YCTpaHeHa UX
pa3obLIeHHOCTh, Hajla’keH O6MeH OIBITOM PaboTHI.
9T0 6BUIO IIepBOe KPYIIHOE COBEIIaHHE II0 OITHKe
nocsie 1763 ropa (B 1763 romy mpoBelleHO 3acefaHUe
[TeTepbyprckor akafieMHH HayK, Ha KOTOPOM yua-
CTBOBaJIa mMIeparpuna Ekartepunall, u 6puim pac-
CMOTPEHBI BOIIPOCHL 'TIPUPAIIEHHS OIITUKHU B CTPaHe
1o goknanay rpada C.5. PyMOBCKOro).

Ha coBemanuu JIMutpun CepreeBud oTMeTHII [18]:
"Co3zmatk TOU 6bL710 JIErKO, CHUJIBI COOPATh MOSKHO 6bLIIO,
HO KaK IPHUJIOKHUTb 3TH CH/BL! JIerko 6bLIO CKa3aTh,
HO KaK IIPHHSTBCS 3a JeJIo, KOrJa 3TOH IIPOMBIII-
JeHHOCTH HeT, KOIrJa OHa HHU MaJleHIleH JIacKo-
BOI y/IBIOKOM He BBICKA3bIBaeT >KeJlaHHS, YTOOBI ee
pasBuBanu?".

i g

experiment. Institutions of similar type, which
establishment process has already started abroad,
must result in the unprecedented flourishing of sci-
ence and engineering".

We can give many examples from the history
of SOI [19] when the ideas of scientists-theoreti-
cians from the scientific department - academician
D.S.Rozhdestvensky, academician V.A.Fock (1898-
1974), corresponding member of the Academy of Sci-
ences of the USSR (AS USSR) S.E.Frish (1899-1977),
academician A.N.Terenin (1896-1967), corresponding
member of AS USSR P.P.Feofilov (1915-1980), profes-
sor A.G.Vlasov (1912-1969) and many others - passed
to the subject areas of the applied scientific depart-
ments of SOI providing them with merited success.
The studies in the quantum nature of light, which
were performed at the initiative of S.I.Vavilov, can
be referred to such works. In 60s the State Optical
Institute turned out to be foremost prepared for the
instant perception of laser subject area among the
industrial research institutes.

The traditions of SOI cooperation with the indus-
trial optical enterprises and scientific administra-
tion of the industry subject area arose in 1920-1930.
In June 1924 in Leningrad the first scientific techni-
cal meeting on the matters of optical-mechanical
industry was carried out; their disconnectedness was
removed and the exchange of work experience was
organized. It was the first major meeting in optics
after 1763 (the meeting of the Saint Petersburg Acad-
emy of Sciences, in which the empress Catherine II
took part, was carried out in 1763 and on the basis
of the report of count S.Y.Rumovsky the matters of
"optics increment” in the country were considered).

At the meeting Dmitry Sergeevich said [18]: "It
was easy to establish SOI, it was possible to marshal
forces but how to apply those forces? It was easy to
say but how to set about the work when this industry
does not exist, when it does not express any desire
to be developed by the slightest soft smile?" The
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Akademuku
FocydapcmeeHHo20
onmuy4eckozo
uHCmumyma

BoH4-bpyesuy Anekceli
Muxatinosuy

AnekcaHopos
EezeHuli opucosuy

[IpobreMHON 3afavell B Hadasle JesTeIbHOCTH
TocymapCTBeHHOIO ONTHYeCKOTO MHCTHUTYTa CTala
OpraHM3alUg MPOMBILIJIEHHOIO BBIIIYCKA OCHOB-
HOrO MaTepHaja ONTHYeCKOM MNPOMBIIIJIEHHOCTH —
OIITUYECKOI0 CTeKJIa, KOTOPYIO IBITAJMCh PelIUTh
y>Ke OKOJIO BOCbMH JIET.

ITockosnpky IleTporpaAcKHMM 3aBOJ OINTHYe-
CKOro cTekja B 1920 romy ObLI 3aKpBIT K3-3a2 Bce-
obmert paspyxu, [.C.PoskaecTBeHCKHN 0bpaTHiCcs
B Hay4YHO-TeXHHU4YeCKHUM oTdeq BCHX M HampaBHI
CIIeLIMaIbHO IIOATOTOB/IeHHOe obpameHue K IIpa-
BUTE/IBCTBY — 3HAMEHUTYIO "3amuCKy 006 omThue-
CcKOM cTekse" [20] c >KeCTKHUM IpeaynpeskJeHHueM
YMHOBHMUKOB TOTO BPeMeHH O Heob6XOZHMMOCTH BO3-
06HOBIEHHUS IMPOM3BOACTBA OINTHYECKOIO CTeKJa:
"He pofo/I>KUTh TeIlepb IIPOK3BOICTBO OIITHYECKOT0
CTeKJIa IOYTH IPecTyIieHHe". BcKope onTHYecKas
[IPOMBIIIJIEHHOCTh OAHOKU M3 IIepPBBIX IIpeKpaTHia
3aKYIKy 3a pybeskoM OIITHYEeCKOro CTeKJa K CO3-
Iajla CBOM TEeXHOJIOTHH CEePUIHOTIO0 BBIIIyCKa bonee
350 pa3HOBH/HOCTEM 3TOr0 MaTepHaa.

B camoe KOpOTKOe BpeMsl COBMECTHBIE pa3pa-
6orku T'OHU c 3aBOJlaMH U MCC/Ie[JOBAHHUS B IIOMOIIb
3aBOJAM IPHUHSJIM CHUCTeMHBIM xapakTep. LleH-
TPOM Pa3paboTok, BOKPYI KOTOPOLO COCPeLOTO-
YMJIach [esATeJbHOCTh BCero MHCTUTYTa, CTajla
ONTOTeXHHKA. TpagULHUM B JAajpHeHIIeM 6bIIH
HeHM3MeHHBI M TOJIBKO yKPEIUISIIUCh: Ka>KAbIH TOf

Makcymos mumpudi
Amumpuesuy

JIuHHUK Baadaumup

Masnosuy Muxatinosuy
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pebeHujukos Nnbs
Bacunbesuy

Basunoe Cepzeli
WeaHosuy

challenging task in the beginning of the State Opti-
cal Institute activities was the organization of the
industrial output of the main optical material - opti-
cal glass, which they have been trying to solve for
about eight years already.

Since the Petrograd Plant of Optical Class
was closed due to the general devastation in 1920,
D.S.Rozhdestvensky appealed to the scientific and
technical department of the Supreme Council of
National Economy and sent the special prepared
statement to the Government - well-known "Note on
Optical Glass’ [20] with the stern warning of officials
of that time about the necessity to restore the produc-
tion of optical glass: "Not to continue the production
of optical glass now is practically crime". Soon the
optical industry was one of the first industries which
stopped the purchase of optical glass abroad and
established its own technologies of batch production
of more than 350 varieties of this material.

Within very short time, the joint developments
of SOI and plants and the studies which assisted
to the plants obtained the systemic character. The
optical engineering, on which the activities of the
whole institute were concentrated, has become the
development center. From this point on, the tradi-
tions were unchangeable and only became stronger:
every year SOI convened the scientific conferences for
the consideration of the reports of optical enterprises

Memposckuti Myputi
Tumogeesuy

Obpeumos NeaH Bacunbesuy
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JeHucrok KOpuii
Hukonaesuy

Ipocc EszeHull
Pedoposuy

WNeaHosuy

B I'OM co3plBa/JIMCh Hay4dyHble KOHQEpeHIIMHU IJId
paccMOTpeHHUs [OOKJIALOB ONTHYECKHUX IIpefIIpH-
STUM O NPOJeTaHHON paboTe U yTBepXKAeHHUS I~
HOB paboT Ha cyenyomUN rof. [IpakKTHUYeCcKH exKe-
FOAHO 3TH COBeIAHHA ITpoxonuau B I'OM BIIIOTH
0 Haudasa 1990-X romoB. ITO IBHJIOCH BasKHEHUIIIHUM
OpraHM3allMOHHO-TeXHUYECKUM MepOonpUITHEeM
ONITUYECKOHN OTPac/JH M OLHOBPEMEHHO KPYIIHBIM
TeXHUYeCKUM AocTHsKeHHeM I'OM, MOCKOJIBKY obe-
CIIeYUJIO BO3MOKHOCTB [JOCTAaTOYHO JeMOKPaTH-
YeCKOro MHOTLOCTYIIEHYaTOro oOCysKIeHUs PpaboT
(mo KxpanHeH Mepe, TIpaskJaHCKOr0 HaIlpaBie-
HHSI) BCeMH 3aHHTEpPeCOBAHHBIMHU CTOPOHAMH
U JIUIIaMH.

B maprte 1936 roma B Xofe IIOATOTOBKH K Ipa3sf-
HOBaHMUIO 20-1 rofoBIIHHBI COBETCKOI0 TOCYyAapCcTBa
Akagemus Hayk CCCP paccMmoTpena pe3ylbTaThl
paboThl OBYX KPYIHBIX QU3MYECKUX HHCTUTYTOB,
OCHOBaHHBIX B 1918: TOU u ®TH. Ceccusa AH CCCP
opobpuina popmy opranusanuu FOU Kak KOMIITeKC-
HOTO MHOTIOLIeJIeBOr0 MHCTHUTYTA.

B 1936 romy T'OH 6bl1 BBemeH B COCTaB Bceco-
I03HOTO OO0BeJMHEeHUSI OINTHKO-MeXaHHYeCKOM
npoMblieHHocTH (BOOMII). Omutpuni Cepree-
BUY nucaa ob stom [21, 22]: "HecomHeHHO, TOU
TeIlephb OJIKEH HJIeHHO BO3IJIABIATb OINTHYECKYIO
IPOMBIIIIEHHOCTb C IIOJTHOM OTBETCTBEHHOCTBIO.
Bemas TOU, BOOMII 6epetr Ha cebss 0653aHHOCTB

PoyxdecmeeHckui
Amumpuii Cepzeesuy

TepeHuH AnekcaHop

Hukonaesuy WnnapuoHosuy

Kauanoe Hukonati

Tydopoeckuli AnekcaHdp
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Jlebedes AnekcaHop
Anexceesuy

Kpaseu TopuuaH
Masnosuy

on the performed works and approval of the work
plans for the next year. Practically every year these
meetings (there were different variants) were car-
ried out in SOI right up to early 90s. It was the most
important organizational and technical event in the
optical industry and simultaneously major technical
achievement of SOI: opportunity of quite democratic
multi-stage discussion of works (at least, in the civil
area) by all interested parties and persons.

In March 1936 during the preparation for the cel-
ebration of the 20" anniversary of the Soviet Coun-
try, the Academy of Sciences of the USSR considered
the results of work of two major physical institutes
established in 1918: SOI and PTI (Physical-Techni-
cal Institute). The session of AS USSR approved the
organizational form of SOI as complex multi-purpose
institute. In 1936 SOI became the part of All-Soviet
Union Association of Optical-Mechanical Industry
(ASUAOMI). Dmitry Sergeevich wrote about it [21, 22]:
"Undoubtedly, now SOI must be the ideological leader
of optical industry with the full responsibility. Man-
aging the SOI ASUAOMI undertakes the obligation to
support not only SOI operational part but its inspir-
ing scientific nuclei as well".

The optical science received development in SOI
under the leadership of D.S.Rozhdestvensky and
S.I.Vavilov (1891-1951), henceforth - E.N.Tsarevsky
(1904-1995) and M.M.Miroshnikov and revealed to

%1

®eopunos Memp
Memposuy

®ok Baadumup
AnekcaHoposuy

®puw Cepzeli
Jdyapdosuy
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IOAZEep>KaTh He TONBKO ClIyKebHy0 4acTh [OH,

HO 1 OZlyXOTBOPSIOIlee ero Hay4Hoe SApo’.
OnTtuyecKkas Hayka ojay4usa B 'O pa3sBuTHe 107,

pyxosoacteoM [I.C.PoskmectBeHckoro u C.H.BaBu-

noBa (1891-1951), B mocnenymomem - E.H.LlapeBckoro

(1904-1995) 1 M.M.MHUPOIIHUKOBA U SIBUJIA MUDY

HeuTO HOBOE ~ YHHUKAJIbHYIO OIITHYeCKYIo Koy TOU.

MHorourcjieHHble Hay4YHO-TeXHHYeCcKHe HaIlpaBjie-

HUS U OTBETBJIEHUS OITHUYecKou mKonel [OU Bcerma

HAaXOOU/IMCh B JIOTMYECKOM eIHHCTBE, 3a Ka’KIbIM

pa3genoMm CTOSIM HMeHa nuAepoB - B.II.JIMHHHKa

(1889-1984), .[.MaxcyToBa (1896-1964), T.II.KpaBela

(1876-1955), U.B.I'pebernmukosa (1887-1953), A.A.Jlebe-

neBa (1893-1969), II.II.QeodunoBa, A.H.TepeHUHa,

10.H. lenucioka (1927-2006), I.T.IleTpoBcKoro (1931-

2005), A.M.Bonu-bpyeBndya (1916-2006), A.H.Tymo-

poBckoro (1875-1963), E.B.Anekcannposa (pox.1936).

OT Opyrux MPU3HAHHBIX B MHpe IIKOJ OTIMUHTe/Ib-

HOM dYepToM MKoabl 'OW mocTelleHHO CTaHOBUTCS

yBeJIMUeHHe IIepCOHajla Y4YeHBbIX, KOTOpble 3HAIOT

"Bce O NPHUKJIAJHOMN OIITHKe', 0 HECKOJIbKHUX COTEH

M TBICSIY 4YeJIOBeK, IIPH COXPaHeHHH BBICOYAMILIEro

TeXHHUYeCKOT0 YPOBHS OQYHIaAMeHTAJIbHBIX HMCCIIe-

OOBAaHHUN B 00/IACTH TEOpPeTHYEeCKOM W QU3HUUECKOH

OIITHUKH.

OcHOBHBIe "K/Iacchl’ OITHYECKOM MIKOIBI [ocynmap-

CTBEHHOI'0 OIITUYeCKOr0 MHCTUTYTA:

¢ C.O.Mamnsenp - A.A.TepmyH, JI.H.TaccoBCKHH,
M.M.Typesuy, I A.YcTioroB - A.H.Jla3apeB: LIKO-
J1a CIIeKTPOMETPUHU U CBETOTeXHUKH, OHA ChIrpasia
BBIJAIOIIYIOCS. POJIb B CTAHOBJIIEHUH QOTOMETPHH,
0(TaIBMOTIOTHU U CIIEKTPOCKOIIMH.

e [J.C.PoxxgecTBeHCKHH - B.H.Pok - A.H.TepeHUH -
C.2 ®pum - E.®.I'pocc - B.K.IIpokodpres - I1.IT. De-
opusioB - B.C.HemopeHT - E.B.AJllekcaHApPOB -
H.I'.Bnacos - A.M.BoHY-bpyeBHY: IIKOIa TEOPETH-
YeCKOM OITHKHU.

* A.U.Tynoposckuwu - E.T.fIxonTOB - I.I. C/10Capes -
H.10.Tanpmepun - JI.C.Bomocos - A.Il.I'pamma-
TUH - M.A.TaH: YHHKa/IbHas IIKOJA aHA/IUTHYe-
CKOM U BBIYMC/IIUTEILHOH OITUKHY, boraTeniuas 2-a
JTUHHUA 3TOM MHOIOPSJHOM IIKOJBI — PacyeTHEIe
OTZeNbl, 1abOpaTOpHUK BBIUMCIHTENEN K IPYIIIIBL
'O, THIIO, IOMO, KOM3, KM3, "Apcenan", HII3,
YOM3, JIMTMO, MBTY, POM3, AOM3.

e B.IL.JIuHHHK - [I.[I. MaKCyTOB: IIIKOJIa aCTPOHOMH-
YeCKOU U aJalITUBHOM ONTHKH.

e A.A.JlebemeB - M.II.BaHwkoB - B.A.EpMakos,
A.A.Maxk - JI.[].Xa30B - M. M.Benoycosa, H.H.Po3a-
HOB: IIKOJIa JIa3ePHON QU3HUKU U JIa3ePHOU OITHU-
KH.

* A.A.TepmyH - C.4.9MauH - 3.M.KpacoBCKUH -
B.B.KypaeB - E.A.1IBeTKOB: LIKOJIa THAPOOIITHKH.
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the world something new - unique optical school SOI.

Many scientific and technical areas and branches

of the optical school SOI were always in the logi-

cal unity; the names of the leaders stood behind
every section - V.P.Linnik (1889-1984), D.D.Mak-
sutov (1896-1964), T.P.Kravets (1876-1955), I1.V.Gre-

benshchikov (1887-1953), A.A.Lebedev (1893-1969),

P.P.Feofilov, A.N.Terenin, Y.N.Denisyuk, G.T.Petro-

vsky (1931-2005), A.M.Bonch-Bruevich (1916-2006),

A.l.Tudorovsky (1875-1963), Y.B.Aleksandrov (was

born in 1936). The increase of scientist personnel,

who know "everything about applied optics”, to sev-
eral hundreds and thousands of men with the reten-
tion of the highest technical level of fundamental
research in the area of theoretical and physical
optics gradually becomes the distinctive feature of

SOI school from other acknowledged schools in the

world.

The main "classes’ of the optical school of the State

Optical Institute:

« S.0.Maizel - A.A.Cershun, L.N.Gassovsky,
M.M.Gurevich, G.A.Ustyugov - A.l.Lazarev:
spectrometry and lighting engineering school; it
played outstanding role in the establishment of
photometry, ophthalmology and spectroscopy.

« D.S.Rozhdestvensky - V.N.Fock - A.N.Terenin -
S.E.Frish - Y.F.Cross - V.K.Prokofiev - P.P.Feo-
filov. - B.S.Neporent - Y.B.Aleksandrov -
N.C.Vlasov - A.M.Bonch-Bruevich: school of
theoretical optics.

« A.l.Tudorovsky - Y.G.Yakhontov - G.G.Sly-
usarev - D.Y.Galperi - D.S.Volosov - A.P.Gram-
matin - M.A.Gan: unique school of analytical
and computing optics; the reachest 274 line of this
multiserial school - computational departments,
calculator laboratories and groups SOI, State
Institute of Applied Optics, Leningrad Optical
Mechanical Association, Kazan Optical Mechani-
cal Plant, Krasnograd Mechanical Plant, "Arse-
nal", Novosibirsk Instrument Engineering Plant,
Ural Optical Mechanical Plant, Leningrad Insti-
tute of Information Technologies, Mechanics and
Optics, Moscow Higher Technical School, Rostov
Optical Mechanical Plant, Azov Optical Mechani-
cal Plant.

« V.P.Linnik - D.D.Maksutov: school of astronomi-
cal and adaptive optics.

* A.A.Lebedev - M.P.Vanyukov - B.A.Yerma-
kov, A.A.Mak - L.D.Khazov - I.M.Belousova,
N.N.Rozanov: school of laser physics and laser
optics.

« A.A.Gershun - S.Y.Emdin - E.I.Krasovsky -
B.V.Kuraev - Y.A.Tsvetkov: school of hydrooptics.
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e [.C.PokmecTBeHCKHUHM - U.B.I'pebeHIINKOB -
H.H.Kauanos - H.B.O6peumoB - B.B.Baprun -
A.H.Ctoxkapos - JIL.LM.JlemkuHa - B.C.Jomamyru-
Ha - K.C.EBcTpombeB, K.I.Kymanun - I T.IleTpos-
ckuil - K.B.[lykenbckub, B.M.Apby3oB, A.A.Ku-
nuH, M. A.MHPOHOB: IIIKO/IA OIITUYECKOr0 MaTepH-
aJIOBeJIeHH .

e A.A.JlebeneB - B..Bapuanm - M.M.MHPOIIHU-
KkoB, C.I1.TubunoB - E.H.Munees, P.H.MBaHOBa,
E.fd.KapuxeHnckuu, B.M.Camkos, I'.M.OBuapeH-
ko - B.M.ComnoBbeB - B.I1.MensHHKOBa, C.H.Kone-
COB: IIKOJIA TEIIOBU3HOHHOU TeXHUKH, B T.4. I/
MeJWIMHBL.

« C.M.BaBunoB - T.II.Kpasen - A.H.TepeHuH -
I1.I1.®eodusioB: mKoIa II0 CTPYKType CBeTa, JIk0-
MUHHUCIEHIIUH, abcopbLIMK PacTBOPOB KpacHTe-
neu, GOTOXMMHMHU, GyopeclieHIHH.
3a pecatunetus paborel B [OW 6wlnm co3pa-

Hbl M3BEeCTHBIe B MHpe IIKOJbI II0 OTAEIbHBIM, Me-

Hee MacIITabHBIM IpoblemMaM ONTHKH, HaIpHU-

Mep, IO TeHeBbIM IpUOOpaM U HHTepdepoMeTpUH

(B.Il.JlIuHHUK - A.H.3axappeBcKkui, }0.B.Komomuiu-

0B - A.A.3abennH - M.A.YxaHoB - H.H.[lyxormen),

[0 TeKTPOHHOM omTuke (A.A.JlebemeB - B.H.BepH-

uep - B.A.KuceneB - I.A.BOrIaHOBCKUI), II0 MeTas-

JIOOIITHUKE (C.B.Hio6apc1<m71), no MHK-teneckomam

(M.M.MupouHukoB - M.K.KynpusiHos, JI.A.Mup3oe-

Ba, B.®.3axapeHKoB), 1o ronorpaduu (F0.H./leHHUCIOK -

I.b.Cemenos - [I.W.Cracensko - B.M.Cyxanos - B.I.Cu-

nopoBud - P.P.Tepke).

BakHO, YTO II0 MHOIMM Hay4YHO-T@XHHYECKHUM
HamnpaBaeHUsIM [OM cOTHM KBaaHUQUIIMPOBAHHBIX
CIel[MalHuCTOB obecreyrBaald Hay4yHOe, a 4YacCTo
1 TeXHHYeCKOe PyKOBOMACTBO JeCATKAMH IIOfpas3iesie-
HUU NpeANpUSATUH ONTHYEeCKOH IPOMBIIIIEHHOCTH —
HHH, LIKB U 3aBO0B, BHEAPSISI CO3/laHHbBIE HOBEHIIIHE
TEeXHOJIOTHH.

Bo MHOrom aBTOpUTET ['oCynapCTBEHHOIO OIITHYe-
CKOI'0 MHCTUTYTa 3HKIETCS MMEHHO Ha OIIbITe U 3Ha-
HHUSAX PANOBBIX YYEHBIX.
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« D.S.Rozhdestvensky - [.V.Crebensh-

chikov - N.N.Kachalov - I.V.Obreimov -
V.V.Vargin - A.l.Stozharov - L.I.Dem-
kina - V.S.Doladugina - K.S.Yevstropiev,

K.G.Kumanin - G.T.Petrovsky - K.V.Dukelsky,
V.1.Arbuzov, A.A.Zhilin, I.A.Mironov: school of
optical material science.

* A.A.Lebedev - V.G.Vafiadi - M.M.Miroshnikov,
S.P.Tibilov-E.N.Mineev, R.N.Ivanova, Y.Y.Kariz-
hensky, V.M.Samkov, G.M.Ovcharenko - V.I.Solo-
viev - V.P.Melnikova, S.N.Kolesov: school of ther-
mal imaging engineering including engineering
for medicine.

+ S.L.Vavilov - T.P.Kravets - A.N.Terenin - P.P.Feo-
filov: school of light structure, luminescence,
absorption of liquid colors, photochemistry, fluo-
rescence.

During the decades of work in SOI well-known
world schools in individual, small-scale problems
of optics were established, for example, schools for
shadow devices and interferometry (V.P.Linnik -
A.N.Sakharievsky, Y.V.Kolomiitsov - A.A.Zabe-
lin - M.A.Ukhanov - I.I.Dukhopel), in electron
optics (A.A.Lebedev - V.N.Verntser - B.A.Kiselev -
G.A.Bogdanovsky), in metal optics (S.V.Lyubarsky),
in IR telescopes (M.M.Miroshnikov - I.K.Kupri-
yanov, L.A.Mirzoeva, V.F.Zakharenkov), in holog-
raphy (Y.N.Denisyuk - G.B.Semenov - D.I.Staselko -
V.I.Sukhanov - V.G.Sidorovich - R.R.Gerke).

It is important that in many scientific and techni-
cal areas of SOI hundreds of qualified specialists pro-
vided the scientific and often technical management
of tens of the subdivisions of optical industry enter-
prises - research institutes, central design bureaus
and plants implementing the designed innovative
technologies.

In many aspects the authority of the State Optical
Institute is based on the experience and knowledge of
ordinary scientists. Sometimes, D.S.Rozhdestvensky
was reproached in "SOIcentrism" [23]. He considered
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[l.C.PO>KIeCTBEHCKOTO HMHOIZAa ympekanu B "TOU-
LeHTpU3Me" [23]. OH cuHTaN yIpek IMpeXAeBpeMeH-
HBIM, IIOKAa OIITHYeCKasl IIPOMBIIIEHHOCTh B OCHOB-
HOM, Obl7a cocpefioToueHa B JIeHUHTpafe, XOTS Ujest
"oTmoukoBaHUS" caMa 1o cebe 6pUTa MpaBUIBHOM. Ellle
B 1931 rony oH mucan [24]: "T'poMagHbIe pa3Mepbl HHCTH-
TyTa HAa4YMHAIOT 3aTPYAHATh PYKOBOACTBO HMM. Il03-
TOMY IIPOeKTHUpyeTcsl mpeBpalieHre IOH B 6osbliomn
OnTuveckUi KOMOMHAT MM ONTHYeCKyl0 AKafe-
MHIO, COCTOSIIIYIO U3 COOCTBEHHO ONTHYECKOr0 MHCTH-
TyTa (CIIeKTPOCKOIUS, QOTOMETPHUsS M IPUKIALHAS
du3ryeckas OINTHKA), 00beqUHEHHOro OOIIeHr IJaB-
HOM OupeKuuer ¢ ONTHKO-MeXaHHWYeCKMM HHCTH-
TYTOM, SIBJSIOIIMMCS B TO >Ke BpeMs OTpac/IeBbIM
MHCTUTyTOM BOOMIIa, a Takske MHCTHUTYTOM ¢OTO-
XUMHU U QOTOrpaduM U MHCTUTYTOM OIITHUYECKOIO
cTeKma’.

[Tocne Bennkon OTedecTBeHHOM BOMHEI [TOM cTan
OPraHH3aTOPOM psila HOBBIX ONTHYECKHX LeHTPOB
CTPaHbl, PACUIMPH/I U PAa3BHJI CeTb CBOMX QH/IHAJIOB.
Tak, B 1954 rogy Ha 3acefaHuM YueHoro coseta 'O
6put0 mpHHSATO obpameHre B MHHHCTEpPCTBO 060-
poHHON mpoMsIIeHHOCTH CCCP 0 HeobXOmMMOCTH
cosgaHusl ¢unrana [oCymapcTBEHHOIO ONTHYeCKOro
MHCTHUTYTa ~ HOBOI'O OIITHYeCKOro LIeHTpa Ha BOCTOKe
CTpaHBI.

I'OH cpIrpasl OrpOMHYIO POJIb B CTAHOBJIEHHH CBO-
ero mnepsoro ¢uauana B Kasanu B 1957-1966 romax
Y Pa3sBUTHHU B IIOC/IeYyIOLIKMe TOAbl HayYHOIO IIOTEeH-
nrana [ocymapcTBeHHOTO HHCTHUTYTA IPHUKIa[HOMU
onTuku [25]. Yuenrele TOM BOCHPHHSIN CO3JAHHBII
buIMan Kak cBoe pofHoOe JeTHIe, OHH BHeCIH B Hero
4JacTb cebsi, CBOEro >KM3HEHHOIO OIbITA, CO3JaHHOK
CHCTeMBI )KU3HH, B3aMOOTHOIIEHH I BHYTPH 3peJIoro
U 3[0POBOI0O KOJJIGKTHBA, 3HAMEHMTOIO JICHHHIPaZ-
cKoro "mapma’, oCTaTKH KOTOPOro B Iocenke "[lep-
OpIIKK" I. Ka3aHU MeCTaMH ellle IIepeJaloTCs BHYKaM
U IIpaBHYKaM.

Bonpmioe 3HadeHHe /s MOJIOJZOrO KOJIJIEKTHBA
HMeJIHM IoCellleHUsl QUHaia PYKOBOASIIMMHU Hayd-
HBIMH COTPYLHHUKAMH M KDPYIHBIMH YYeHBIMU
I'OHM. Ha mpuMepax KOHKPeTHBIX Hay4YHO-TeXHHYe-
CKHUX IpobieM OHU YYHIH MOJIOABIX, SHEPTUYHBIX,
HO HeJIOCTaTOYHO OIIBITHBIX PYKOBOAMTeJIek 1aboparo-
puK QuIHaa, UCKYCCTBY IIJIAHHPOBAHUS U OpPraHU-
3allMM MCC/IelOBAHUM, HMCKYCCTBY PyKOBOZLCTBA Hayu-
HBIMH KOJJIEKTUBaMH.

PyxkoBoguTenu I'OM - KpyHHBIe ydeHBIe-ONITHKH
I.C.PoxxgecTBeHCKHM B 1920-x rogax u M.M.Mwupo-
MHUKOB B 2000-X romax, obecIIoKOeHHbIe HemoCTa-
TOYHBIM Pa3BUTHEM OIITHYeCKOM MPOMBIIIIEHHOCTH
B CTpaHe, BBIHOCAT Ha TOCYAApCTBEHHBIH YPOBEHD,
B KauecTBe CyAbOOHOCHBIX, BOIPOCH IIOTHTHUKHU
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the reproach premature while the optical industry
was mainly concentrated in Leningrad, although
the concept of "splitting off" was correct by itself. In
1931 he wrote [24]: "Huge size of the institute starts to
make difficulties for the management. Therefore, the
SOI transformation into the large Optical Complex
or Optical Academy is projected; it will consist of the
optical institute proper (spectroscopy, photometry
and applied physical optics) united by the joint cen-
tral management with the Optical-Mechanical Insti-
tute, which is the industrial institute of ASUAOMI at
the same time, and institute of photochemistry and
photography and institute of optical glass".

After the GCreat Patriotic War SOI became the
organizer of a number of the new optical centers in
the country, it expanded and developed the network
of its branches. Thus, in 1954 at the meeting of SOI
Academic Council it was decided to appeal to the
Ministry of Defense Industry of the USSR about the
necessity to establish the branch the State Optical
Institute - new optical center in the western part of
the country.

SOI played significant role in the establishment
of its first branch in Kazan in 1957-1966 and develop-
ment of the scientific potential of the State Institute
of Applied Optics in the following years [25]. SOI
scientists considered the established branch as their
own brainchild; they brought in the part of them-
selves, their life experience, established life system,
relationship inside the mature and healthy team,
well-known Leningrad "charm", remnants of which
are still occasionally being transferred to the grand-
children and great grandchildren in Derbyshki resi-
dential area in Kazan.

The visits of the branch by SOI principal scientists
and leading scientists had great meaning for the
young team. By the examples of specific scientific
and technical challenges they taught young, ener-
getic but insufficiently experienced directors of the
branch laboratories the art of research planning
and organization, art of management of research
teams.

SOI directors - leading scientists - opticians
D.S.Rozhdestvensky in 1920s and M.M.Miroshnikov
in 2000s, who were worried about the insufficient
development of the optical industry in the coun-
try, bring the matters of policy in relation to the
important and prospective but not the largest branch
of knowledge and industry, its influence on the
construction and progress of the state industry in
general to the national level as the crucial mat-
ters. Ultimately, the Appeal to the Government in
1920s resulted in the refusal of the country to import
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B OTHOLIEHHH Ba’KHOM M IIePCIeKTHBHOL, HO He
CaMOU KPYIIHOM OTPAC/IM HAayKH K IIPOMBIIIIEHHOCTH,
ee BJIMSHHUS Ha IIOCTPOEHHE U IIPOrpecc IIPOMBIILJIeH-
HOCTH CTPAHBI B LIeJIOM.

Obpamenue B IIpaBUTeNbCTBO B 1920-e rofel,
B KOHEYHOM CueTe, IPHUBeIO K OTKa3y CTPaHBEI
OT MMIIOpPTA OINTHYEeCKOro CTeKJa, CO3LAHHI0O MHOIO-
TOHHA’KHOT'O COOCTBEHHOIO IIPOM3BOACTBA OITHYe-
CKHUX MaTepHasIoB, K II0OJIHOMY obecrieueHHIO MOTpe6-
HocTe KpacHOM ApMUH B OITHYECKUX ITpHbopax Bcex
BUJIOB B IepHOJ, Benrkon OTeueCTBEHHOM BOMHBI.

CIycTs HeCKOJIBKO [ecCsATKOB JieT IIo4eTHBIU
nupexktop T[OM M.M.MHPOIHUKOB OIy6IHKO-
BaJI IIPOTHO3HBIE CTATBU O Cynbbax omtuky u [OU
B POCCHICKOM TOCy[apCcTBe C IIO3MILIMH y>Ke HacTy-
NUBILero mepsBoro AgecsATuaeTusd XXI Beka [26]. Cme-
LIMJIMCTBI-ONTUKH CYUTAIOT, YTO IIPOBO3IVIAlleHHAs
PYKOBOACTBOM CTpaHbl B 2010 romy sKOHOMHYeCKas
[IOJIMTUKA — WHHOBALIMM M TeXHHUYeCcKash MOJEPHHU-
3anus Poccud - BO MHOroM OyIeT oIpefensiTbCs
Ha/IM4YHeM KOHKYPeHTOCIIOCOOHOM OINTHKO-37IeKTPOH-
HOM IIPOMBILIIJIEHHOCTH K Pa3BHUTOHM OITHYeCKOH
HaykH. be3 I'ocymapCTBEHHOI'O0 ONTHYECKOTO MHCTH-
TyTa 3TO BPSIZL K CTaHET BO3MOXKHBIM B 0003pHMOM
OymyiieM.

HeobxonrMo, 4TOOBI OIITOTEXHUKA U OIITOIEKTPO-
HHKa PYyHKIIMOHHUPOBA/IK B CTPaHe B KauecTBe 6a30BbIX
KPUTHUYECKUX TeXHOJOTHUI B LIeJIOM Ppsifie KOMILIEKC-
HBIX LIeJIeBBIX IIPOrpaMM C peajbHbIM QHHAHCHPOBa-
HHeM, C OIpefe/leHHeM KOHKPETHBIX OpPraHH3allHUi
Y y4eHbIX, OTBEUAIOLIUX 3a IIPobjieMy B LIeJIOM U 32 ee
Ba’KHeMIIIHe Pa3ziesibl.

3mech ONTHKA M 3aHATble B HEH CIeLIHMa/IMCTHI
BIIPaBe OXHMJATh pea/ibHOM IIOMOIIH OT XOJLHHTIa

"[llBabe" m rocymapCTBeHHOM Kopropauuu “PocTex-
goimoruu” (YemesoBa, MakcuHa, PakoBudya). B sTon
CBS3H BBI3BIBAIOT HECOMHEHHBIM HMHTepec IIpel-
JIO>KeHUsI pykoBopuTener 'llIBabe" u "PocTexHOIIO-
TUH" 110 IPUBJIEYEHHIO0 ONTHUYEeCKUX IMPeAIlpUSTHI
K pelleHHI0 KPYIHBIX HAIJMOHAJIbHEIX IIPOEKTOB,
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optical glass, formation of large-tonnage domestic
output of optical materials, complete meeting the
needs of the Red Army in the optical devices of all
types during the period of the Great Patriotic War.

After several decades, the Honorary Director of
SOI M.M.Miroshnikov published the forecasting
articles about the fate of optics and SOI in the Rus-
sian state from the point of view of the first decade
of the 2Ist century which have already come [26].
The specialists-opticians think that the economical
policy - innovations and technical modernization of
Russia, which has been declared by the country lead-
ership in 2010, will be determined by the availability
of competitive optoelectronic industry and devel-
oped optical science in many aspects. It is doubtful
whether it will be possible in the foreseeable future
without the State Optical Institute.

It is required for the optical engineering and
optical electronics to function in the country in
the capacity of critical technologies in a number
of complex special-purpose programs with actual
financing, with determination of specific organi-
zations and scientists who are responsible for the
study subject in general and its main sections.
Here, optics and opticians have right to expect
the practical help from the holding "Shvabe" and
State Corporation "Russian Technologies’ (Chem-
ezov, Maksin, Rakovich). In this regard, the sug-
gestions of the managers of "Shvabe" and "Russian
Technologies’ arouse obvious interest in connec-
tion with the involvement of optical enterprises
to the solution of major national projects based
on the optical methods of environment study or
new areas of optical and optoelectronic instrument
engineering (for example, project of the National
Heliophysical Complex of the Russian Academy of
Sciences with the scope of works of more than 17 bil-
lion rubles). Content of such programs must comply
with and promote the development of the basic sec-
tions of optics and optical engineering [15], which
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B OCHOBE KOTOPBIX JIeXKaT OITHYEeCKHEe METOJbl H3Yy-
UeHMsI OKpY’Kalolllel Cpefbl HMJIM HOBble HallpaBile-
HUS OITHYECKOr0 K OIITHKO-3JIEKTPOHHOIro IIpH6o-
pocTpoeHHsl (Hampumep, IIPoeKT HallHMOHAIBHOTO
reauopusndeckoro kommekca PAH ¢ o6beMoM pabot
cBble 17 mupa. pyb.). ComepskaHHe TaKUX IIPOrPaMM
OOJKHO COOTBETCTBOBATh U CIIOCOBCTBOBAThH pas-
BUTHIO 06230BBIX pa3[e/oB ONTHKH U OITOTeXHUKH
(15], mpeno>KeHHBIX ujl.-KoppecrionfeHToM AH CCCP
M.M.MHUPOLUIHHUKOBBIM.

[Tpe3ugeHT POCCHIECKOIO obmectBa uM. [I.C.Poxk-
JleCTBeHCKOro akajgeMHuK I.T.IIeTpOBCKHUH B CBOEM
0bpaleHU U K ONITHKAM CTPaHbl OTMeYaJl, YTO Pa3BU-
THe OIITUKHU ~ IIYTh K CO3[JaHHIO CUJIBHOIO TOCYAAPCTBa,
TOJIBKO IIPU BBICOKOM TeXHHYECKOM YPOBHE OIITH-
YeCcKOro M ONTHKO-3JIEKTPOHHOIO NPHUOOPOCTPOeHH S
MokeT OBITH ObecrieyeHO BBIIIOTHEHHE BasKHEHMIIHX
TOCYAAPCTBEHHBIX QYHKIHMI: BOEHHOM, 3KOHOMHYe-
CKOM, 3KOJIOTMYEeCKOM, MeOUIIMHCKOM 0e30IMacHOCTH
U pasBUTHUS MHGOPMAIIMOHHBIX TEXHOJIOTHH. Bo3b-
MeM TOJIBKO OLHY QYyHKIIHIO - obecriedueHe BOEHHON
besomacHocTH. Hampumep, ONTHKO-MexaHHYecKasi
IIPOMBIIIEHHOCTb CTPaHBI 3a rofpl Benukon OTede-
CTBeHHOM BOMHBI (1941-1945) m3rotoBuia HIPUOOPEI
g 489900 apTH/IIEPUCKUX OPYAHH, 136844 camore-
TOB, 100000 TAaHKOB M CAMOXOJHBIX apTU/IIePUHCKUX
YCTaHOBOK, TPOMaJHOe KOJIHYeCcTBO OMHOKIIEH U IIPHU-
L1eJIOB [IJIs1 CHAUIIEPCKUX BUHTOBOK.

Ilo MHEHMIO TeHepaJIbHOr0 KOHCTPYKTOpPa BBICOKO-
TOYHOro OpyXus akazeMuka PAH A.Il.IlumnyHoBa,
B Hallle BpeMs TOJIBKO pa3sBUTas OIITHYeCKas TeXHHKA,
Hay4yHOe PYKOBOJICTBO KOTOPOKM MHOTHe TOABl OCY-
mecTBasu1 TOU (11 3Ta ponb TOM HUKOIZA He BbI3bIBajIa
COMHEHHUH) CII0cobHA pellaTh ITIABHYIO 3a1ady 11060ro
BOOPY>KeHHUsI — ITOpaskeHHe LIeJIM C IIePBOro BBRICTpesia
Ha OUCTaHLMIX 1020 KM C TOYHOCTBHIO 1 M Ha 11060H
MECTHOCTH, B CJIOKHBIX IIOTOJHBIX YCJIOBHSX, JHEM
Y HOYBIO.

HecMoTps Ha co3gaHue B oTpaciu B 1960-1980-e
rozpl JecsaTkoB HoBBIX 1IKB M 3aBOmOB, Ha OOJIBIION
poct TOU (4MCIeHHOCTh COTPYLHHKOB AOCTHUTrasa
11500 wenoBek), B Hadase 1980-X rofj0B pe3KO BO3-
pocsia moTpebHOCTh BCeX OTPAC/Iel HAPOLHOTO X035 K-
CTBa CTPaHBl B OITHKO-MeXaHHUYECKHX W OIITHKO-
371eKTPOHHBIX IMpubopax. CHOBAa BO3HHUK BOIPOC
0 HeobX0OMMOCTH pasyKpynHeHHu I'OH. OpuH
M3 IePBBIX COTPYAHHKOB 'ON mpodpeccop M.M.Type-
BUY, HAay4YHBIM PYKOBOAHUTENIb HOTOMETPHUYECKOIO
npubopoctpoenus: B CCCP [27]: "Ceituac, korma TOU
Bobpasn B cebsi psl HAIpaBlIeHHM, KOrJa OH BBIPOC
[0 CeroAHAIIHMX PasMepoB M KOIJAa y HEro yske
HeT MecCTa /i pacIIMpeHHs, BOIPOC O Pa3yMHO-
CTU IpeXHeH MOJIUTHUKH HHTerpallkud IlepecTaeT
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are offered by the corresponding member of AS
USSR M.M. Miroshnikov.

The President of the Russian Society named after
D.S.Rozhdestvensky, academician G.T.Petrovsky in
his statement to the country opticians noted that
the development of optics is the way to the creation
of strong state and execution of the important state
functions (military, economical, ecological, medical
securities and development of information technolo-
gies) can be ensured only on the basis of high tech-
nical level of optical and optoelectronic instrument
engineering. Let us consider only one function - mili-
tary security. For example, during the years of the
Creat Patriotic War (1941-1945) the optical-mechanical
industry of the country made instruments for 489900
artillery pieces, 136844 airplanes, 100000 tanks and
self-propelled artillery weapons, great amount of bin-
oculars and sights for sniper rifles.

According to the opinion of the principal designer
of precision weapon, academician of the Russian
Academy of Sciences A.G.Shipunov, at the present
day only developed optical engineering, scientific
management of which was performed by SOI for
many years (and the role of SOI never gave rise to
doubts), is capable to solve the main task of any
armament - target destruction from the first shot
at the distances of 10-20 km with the precision of 1
meter in any territory, under adverse weather condi-
tions, during the daytime and nighttime.

Notwithstanding the establishment of tens of
new central design bureaus and plants, significant
growth of SOI (staff number was about 11500 people)
in 1960s - 1980s, in early 1980s the need of all indus-
tries of the country national economy in optical-
mechanical and optoelectronic devices has sharply
grown. Again, the question connected with the
necessity of SOI breaking up into smaller units arose.
One of the first workers of SOI, Professor M. M. Gurev-
ich, research supervisor of photometric instrument
engineering in the USSR said [27]: "Now, when SOI
includes a number of schools, when it grew to the
present size and when it does not have room for the
expansion, the question about the reasonableness of
the former integration policy stops being a question...
The scope of works in the area of optical engineering
continuously grows and there will be enough tasks
for several such institutions".

Specifically for this reasons the further develop-
ment of SOI and number of industry enterprises was
planned at the end of 1980s. The large industrial
work programs in thermal imaging and night view-
ing, power and nonlinear optics, cooled optics, optics
for combat and military transport aviation, space
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6BITH BOIIPOCOM... O6BbeM paboT B 0b1acTU TeXHHUUe-
CKOM ONTHKH HeIIpepbIBHO pacTeT, M 3aJad XBaTHUT
Ha HEeCKOIBKO TAKUX yUPeXKAeHUI "

VIMeHHO Ha 3TOH OCHOBe IJIAaHHPOBAJIOCh Ja/IbHeH-
mee pas3sBuTHe I'OM U pama NpefnpHUATHH OTPACIHU
B KOHIIe 1980-X romoB. B cTpaHe rOTOBUJIMCH KPYIIHbBIE
oTpacjeBble MPOrpaMMBbl PaboT cO CPOKaMH 3aBep-
meHus B 2000-2010 romax IIO0 TEIJIOBUOEHHIO M HOY-
HOMY BHJEHMIO, CHJIOBOM KU HeIHHENHON OITHKe,
OXJIa’K/IaeMOH ONTHKe, ONTHKe 1151 60eBOM U BOEHHO-
TPAaHCIIOPTHOM aBHAIlMH, KOCMOCA, II0 MHKPO3JIeK-
TPOHHKe, 06BbeKTHUBOCTPOEHHUIO, 10 pa3paboTKe OITH-
YecKoM MeJUIIMHCKOM TeXHHUKH, POTOKHMHOTeXHHUKU
M TIPaKAaHCKOIO ONTHYECKOro IIPUOOPOCTPOeHUS,
II0 CO3J4AHMIO HOBOI'O IIOKOJIEHHS aBTOMAaTH3HPOBaH-
HBIX OITHYeCKHUX IPUOOPOB - JATUMKOB BCEX BH/IOB,
[0 Pa3BUTHIO HAYYHO-TEXHHYECKOH 6a3pl oITHUe-
CKOTO IIPUOOPOCTPOEHHUSI. ITHU IIPOrPaMMBI IIpeayc-
MaTtpuBaiau K 2000-My rogy OBYKpPaTHOE yBeIHYeHHE
[IPOM3BOACTBEHHBIX ILIOMIaZler MpeAIlpHsITUH ONTH-
YeCcKOM OTPAC/IH U POCT 06beMOB BBIITYCKA€MOM OITH-
YecKoM IIPOAYKLIHMH B 3,5 pa3a. OHM IpedyCMaTpH-
BaJIM MHTErpallMIoO U3BeCTHBIX U BHOBb CO3/laBaeMBbIX
MeTOHOB M TeXHUYECKHX CPeICTB, YTO IIPHUAABAJIO
Co3JaBaeMbIM KOMIIJIEKCAM HOBbIE KayecTBa: 3HAYM-
TeJIbHOE YBe/JIHYeHHe >KM3HEeHHOI0 ILMKJ/Ia, MCII0Ib30-
BaHMe ONHOBPEMEHHO HEeCKOJbKMX KaHaJIOB, HOBBIX
MeTO/IOB MKOHHKH, CHHTe3 H300paskeHUH, NpHMeHe-
HMe HOBeHINIMX JIa3epoB U ®I1Y, B T.4. B Y-, BUIHUMOU
U HK-obmactsax CIIeKTpa, CIIeIIMaIbHBIX 00 BEeKTUBOB
Y psl OPYTUX HOBIIECTB.

[ToHM>KeHHe PONIM ONTHUKH HJET Bpaspe3 C Iep-
CIIeKTHBaMHK [aJIbHEeHIIero pa3sBUTHS TOCYLApCTBa.
YTpaTa CTpaTerH4yecKkoro IperMyIlnecTBa U IIPOCTO
TOCTHKeHUH B OIITHKE JOPOro 060 Ay TCS TOCYAAPCTBY,
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optics, microelectronics, lens engineering, devel-
opment of optical medical engineering, photo and
cinematograph engineering, civil optical instrument
engineering, in design of the new generation of auto-
mated optical devices - sensors of all types, in devel-
opment of scientific and technical basis for optical
instrument engineering were prepared in the coun-
try with the completion periods in 2000-2010. These
programs provided the double increase of production
space of the optical industry enterprises and growth
of the volumes of output optical products by 3.5 times
by 2000. They provided the integration of known and
newly formed methods and technical means which
gave new qualities to the established complexes:
significant increase of life cycle, simultaneous use
of several channels, new methods of iconics, syn-
thesis of images, application of innovational lasers
and photodetectors, including devices in UV, visible
and IR spectrum regions, special lens and number of
other innovations.

Reduction of optics role contradicts the prospects
of further development of the state. Loss of the stra-
tegic preference and achievements in optics will have
severe consequences for the country if it (optics) and
State Optical Institute, which continues to stay the
major scientific center, are not attached the neces-
sary priorities.

However, as for now, it appears that in 2014 as in
1924 (at the first scientific and technical meeting in
Leningrad concerning the matters of optical indus-
try) again we ask ourselves the same question: how
SOI can work more actively when the industry does
not express any desire to be developed "by the slight-
est soft smile"? This question suggests the answer: it
is possible only on the basis of the new development
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ecnu er (omnTHKe) He OynyT IpHUAAaHBl Heo6XOMHMBIe
IIPUOPUTETH TaK >Ke, KaK K IPOAO/KAIIIEMY OCTa-
BaTbhCsl KPYIIHBIM HayuHBIM LIeHTpPoM [ocymapCcTBeH-
HOMY ONTHYeCKOMY HHCTUTYTY.

OpHako, IIOKa IOJy4YaeTcs Tak, 4To B 2014 ropy,
Kak X B 1924-m (Ha HepBOM Hay4YHO-TeXHUUYECKOM
COBeIaHUU B JIECHUHIPaJie I10 BOIIPOCAM OIITHYECKOMH
IIPOMBILIIEHHOCTH), MBI CHOBA 3a/laeM cebe TOT ke
BOIIPOC: KaK aKkTHBHee paboraTe ['OM, Korma mpo-
MBIIJIEHHOCTh "HU MaJleHIled JIaCKOBOHM Y/IBIOKOM"
He BBICKa3blBaeT >KeJaHHUS, YTOObI ee pa3BUBAIU!
HanpammuBaeTcsi OTBeT: TOJIBKO HOBEHMIIMMM paspa-
60TKaMHU B 00/1aCTH IPasKAAHCKOT0 IIPUO6OPOCTPOeHHU S,
[IO3BO/ISIIOMIMMU  IIOBBICUTH IIPOM3BOJUTENIBHOCTD
TPyAa B OTeUeCTBEHHOM IMPOMBIIIIEHHOCTH Ha IIOPs-
TOK, a B 06/1aCTH BOEHHOM ONTHKH ~ 00eCIeYrTh Iopa-
SKeHHe JI0OBIX TeXHUYeCKUX CPe[CTB MPOTHBHHKA
C IIepBOTO BEICTPeIA.

BAXXHENLLWE NMPOBJIEMHbIE PA3SPABOTKMU

roun, CO3gABLLUME NTNLUO Ton

ABTOp He BKJIIOUHJI CIOZA Pa3paboTKH, COCTABISIO-

mye 3070TOM GOHJ, BOEHHOU OITHKHU, IIpPeXIe BCero,

06BeKTHUBOCTPOEHME [JISI KOCMHUYECKHX CPeICTB,

JIa3epHYI0 TEXHUKY, TeIlJIOTeHepaTopbl 06HAPYsKeHH

CTAapTOB paKeT, W3[e/Hsl THAPOONTUKHA U [IP.; OHHU

IIO-TIpe>KHeMY BHe KOHKYPeHILUH.

e WKOHMKa. PaboThl A.T.Ameynosa, IO0.H.T'opoxos-
ckoro, A.B.Jlyusosa, A.Kpackosckoro, B.P.Mypa-
TOBa [JaJId HMHTEPEeCHBIM U IIPaKTHUYeCKH BasK-
HBIM MaTepHas IJIsl IO/ydeHHs IpeAcTaB/eHUs
06 MHQOPMALIMOHHOM CIIOCOOHOCTH OITHYECKHUX
CHCTeM U METOAX ee ITOBHIIIeHUSs. PabOThI I10 KO-
HHUKe IIOTY4YUJIM Cepbe3HOe pa3BUTHe 6Gonee 40
neT Haszad (M.M.MHPOIIHHKOB C ero COTpYyZA-
HUKOM B.®.HecTepykoM, IIO3fHee - C ydacTHEM
HM.A.MasslieBa, B TOM YHCIIe 110 IUGPOBOI 06pa-
60TKe M306pasKeHU).

 Kocmunyeckas ontuka (A.M.EnpkuH, H.A.3abe-
JIUHA),

* WUccnepoBaHna aTMocPpepHO-ONTUYHECKUX SIBEHUMN
ns kocmoca (A.H.JIasapes).

e CAINP ontnyeckux cuctem (M.A.TaH).

* ®ypbe - cnekTpoMeTpus u paguometpus (B.H.Bep-
LHep, B.A.Kucesnes).

e TpaxpaHckoe npubopoctpoeHue (b.B.TopbyHOB;
C.I.TpeHuIIMH - perporpadpuyeckass U MHOXKH-
TelbHAs TexHHUKa; H.T.5pociaBCKUM — CIIeKTpasb-
Hble rpubopsr; 10.B.Konomurinos, b.M.JIeBUH -
H3MepHUTe/lbHas TeXHHUKA).

e OnTtuka npupopaHbix cpen  (A.A.TepmyH,
C.4.9mnuH, E.H.Mugees, E.A.LlBeTKoB). IIpuH-
LMIIHaJIbHASl HOBH3HA, IOJYyYeHHBIM HAy4YHBIH
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in the area of civil instrument engineering allowing
the increase of the labor efficiency in the national
industry by the order and in the area of military
optics - to ensure the destruction of any technical
devices of enemy from the first shot.

MAJOR TOPICAL DEVELOPMENTS OF SOI
WHICH MADE SOI FAMOUS
Author did not include the developments which are
making the gold fund of military optics, first of all,
lens engineering for space crafts, laser engineering,
heat generators for the detection of missile take-
off, hydrooptics products etc.; they are still beyond
competition.

e lconics. Papers of A.T.Ashcheulov,
Y.N.Gorokhovsky, A.V.Luizov, A.Kraskovsky,
V.R.Muratov gave interesting and practically
important material for the study of the concepts
of information capability of optical systems and
methods of its improvement. Papers in iconics
received significant development more than 40
years ago (M.M.Miroshnikov with his colleague
V.F.Nesteruk, later - with the participation of
[.A.Malyshev, including the papers in digital
image processing).

e Space optics (A.I.Yelkin, I.A.Zabelina).

e Studies of atmospheric-optical phenomena from
space (A.I.Lazarev).

e CAD of optical systems (M.A.Gan).

* Fourier spectrometry and
(V.N.Vertsner, B.A.Kiselev).

e Civil instrument engineering (B.V.Gorbunov;
S.G.Crenishin - reprographic and duplicating
engineering; N.GC.Yaroslavsky - spectral devices;
Y.V.Kolomiitsov, B.M.Levin - measurement
technology).

e Optics of natural environments (A.A.Gershun,
S.Y.Emdin, Y.N.Mineev, Y.A.Tsvetkov). Principal
novelty, obtained scientific groundwork are
several decades ahead of the experience and
knowledge of similar specialists in the USA.

e Optical technologies. (A.Y.Kuznetsov,
K.G.Kumanin, T.N.Krylova, N.V.Suikovskaya).
New challenge - to create the optical media with
the negative value of refractive index.

SOI provided the scientific management with the
design of hundreds and thousands of specific sam-
ples of optical technology in these scientific schools
in its pilot-scale productions, central design bureaus
and industrial plants (this huge scope of works can-
not be even imagined). Amount of the employees
in production in the optical industry reached 256.7
thousand people, in industrial optical science - 65

radiometry
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3a/leJ1 Ha HeCKOJIbKO [IeCSITKOB JIeT OIlepesKaeT OIIbIT

M 3HAHHS aHAJIOTUYHBIX CIIellMaarucToB B CIIIA.

+ OnTtuyeckune TexHonormm (A.41.KysHeros, K.I.Kyma-
HuH, T.H.KpeinoBa, H.B.CyrikoBckas). Hoast mpo-
67eMa - co3maHUe ONTUYECKUX CPeJi C OTPULIATENb-
HBIM 3HaUeHHeM II0Ka3aTesIs [IPeIOM/IeHH .

['OHU obecrieyn1 Hay4yHOe PYKOBOACTBO CO3LAHHEM
COTEH U THICSIY KOHKPEeTHBIX 0Opa3IoB ONTHYECKOH
TeXHHUKH I10 3STUM Hay4YHBLIM HaIlpaB/JIeHHUSIM B CBOeM
OIIBITHOM IIpOM3BOACTBe, B IIKb M 3aBomax OoTpaciu
(emBa /1M yaeTCs TOJIBKO IIPeACTaBUTh 3TOT OTPOMHBIH
06beM pabor).

YHCIeHHOCTh paboTaromux Ha IIPOU3BOACTBE
B OITHYECKOH IIPOMBIINUIEHHOCTH AOoCTUrana 256,7
TBICSY YeJl0BeK, B OTPACIeBOM ONTHYeCKOH Hayke -
65 THICSAY Ye/IOBeK, M BCe OHM TaK MM HMHaue ObIIH
CBsI3aHBl C JesATenbHOCThI0O T'OM. PykoBoguTenu
U y4YeHble MHCTUTYTa pellaJii TaKke OTPOMHBIM
KOMILIEKC Hay4HBIX IIpobieM B obmacTsax $oTosex-
TPOHHKMU U JIa3epPHOM TeXHUKH COBMECTHO C IIpeAIpH-
ATHSIMU W OpTaHMU3aLUSIMH [JeCATKOB MHUHUCTEPCTB
U BeJOMCTB CTpaHbl - M3II, MAII, MPIT, MIICC, MCII,
MOM, MM, MCM, MO, PAH, oTpac/ieBBIX aKaJeMHH,
KPYIIHEHIIHX By30B (110 sy npobieM Hay4dHOe PyKo-
BOACTBO COXPaHSLIOCh 32 rou).

AKTUBHBIN ITOUCK y4eHbIMU ['OU OCTOMHOI0 MecTa
JJISI MHCTHUTYTA B OIITUYECKOM MHUPe ~ yYacTHe B BBIIIOJI-
HeHHUM aMOHIIMO3HBIX ITPOEKTOB, KOHIIEHTPALIMS CHII
Ha IIepCIeKTUBHBLIX HAIPaBIeHHAX IIPAKTHUYECKOIrO
HCIIO/Ib30BAHUS OIITHUKHU (OIITHUYECKOe MaTepHaJioBe-
JeHue, OIITHUYeCKUe HaHOTEeXHOJIOTUH, HCC/IeIOBAaHUS
II0 IIPOABHKEHUIO B YO- U BY®-o6mactu CIeKTpa, rae
du3rdecKkue CBOHCTBA POTOHA 06eCIIeUHBAIOT BBICOKYIO
30EeKTUBHOCTh €r0 BO3/IEHCTBUS Ha BeIEeCTBO, OCBO-
eHHe TepareplieBoro AHuaria3oHa, ONTOMHGOPMATHUKA,
MHOTOCIIEKTPA/IBHbIE U TUIIePCIIeKTPAIbHBIE IPHUOOPHI,
B3aMMOJEHUCTBHE CBeTa C BeleCTBOM IIpPH [AJIHUTeNb-
HOCTH uMITynbca 1071571078 ¢, nasepHas dusmka, Tene-
CKOIIOCTpOeHHUe Ha 6a3e aallTUBHOM ONTHUKHU M T.A.) —
IIPUBEAYT K JOCTH KEHHIO LIe/IH.

3AKJ/TIO4YEHUE

brecTsillle pa3BUB HOBble HAIlPaB/IeHHSI TeopeTHYe-
CKOU U IIPHKJ/IaJHOM OIITHUKH, OIITHYeCKOI0 1 OIITHKO-
37IeKTPOHHOTO ITPUOOPOCTPOEHHS, OINTHYECKOr0
MaTepHajOBeJleHHs, JIa3epHOM TeXHHUKH, MHKPO-
$OTO3/IeKTPOHUKH, COBPeMEHHBIX ONTHYeCKHUX Tex-
HOJIOTHH, [0CyAapCTBeHHBIN ONTHUYECKHUE HHCTUTYT
HMeHH akalJeMuKa C.M.BaBuioBa Ha IPaHH [BYyX
TeIcdeseTHH (1980-1990-e ronbl) CTan KPyIHEHIINM
MHPOBBIM IIeHTPOM ONTHYeCKOM HayKH. 3a 96 et
AKTHUBHOM [eSITeIbHOCTH MIPONAeH O0JbILION IYThb.
OrpoMHBII, HU C UYeM He CPAaBHUMBIH TPy SKUBYIIUX
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thousand people and all of them were connected
with the activities of SOI one way or another. Man-
agers and scientists of the Institute solved great
complex of scientific problems in the area of pho-
toelectronics and laser technology jointly with the
enterprises and organizations of tens of ministries
and agencies of country - Ministry of Electron-
ics Industry, Ministry of Aviation Industry, Minis-
try of Radio Industry, Ministry of Communication
Industry, Ministry of Shipping Industry, Ministry
of General Engineering, Ministry of Engineering,
Ministry of Agricultural Engineering, Ministry of
Defense, Russian Academy of Sciences, industrial
academies, major higher educational institutions
(in a number of scientific subjects SOI kept the sci-
entific supervision).

The active search of deserved place for SOI in the
optical world by the scientists of SOI - participa-
tion in the execution of ambitious projects, energy
concentration in the prospective areas of practical
application of optics (optical material science, opti-
cal nanotechnologies, studies of propagation in UV
and VUV spectrum regions where the physical prop-
erties of photon provide high efficiency of its effect
on the substance, mastering of terahertz band, opti-
cal informatics, multi-spectral and hyper-spectral
devices, light interaction with the substance at the
pulse duration 1071°71078 s, laser physics, telescope
construction on the basis of adaptive optics etc., and
SOI develops many of these scientific areas) - will
result in the goal achievement.

CONCLUSION

Having brilliantly developed the new schools
of theoretical and applied optics, optical
and optoelectronic instrument engineering,
optical material science, laser technology,
microphotoelectronics, modern optical technologies,
the Vavilov State Optical Institute on the edge of
two millenniums (1980s - 1990s) has become the
major world center of optical science. For 96 years of
vigorous activities the long way has been traveled.
Creat and incomparable labor of living and passed
away workers, managers and scientists of SOI made
it possible to achieve the enormous results leading to
the strengthening of defense capacity and progressive
development of Russia.

Academician of the Russian Academy of Sciences
G.T.Petrovsky in one of his statements said [28]: "The
twenty first century will be the century of light - the
humanity will execute major part of different func-
tions using the optical frequencies of electromag-
netic field".
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U ylleIIINX PabOTHUKOB, PyKOBOLUTENIEH U YUeHBIX
I'OH mo3BOMIM/I OOCTUYDL T'PAHIHMO3HBIX Pe3y/lbTaToB,
IIPUBEAIINX K YKpeIlJIeHHI0 060pOHOCIIOCOOHOCTH
U IIPOrPeCCUBHOMY Pa3BUTHIO PocCHH.

Axagemuk PAH TI.T.IleTpOBCKUK B OLHOM
M3 CBOMUX BBICTYIIJIEHHUH [28] ckasai: "[IBamliaTh mnep-
BBIM BeK OymeT BeKOM CBeTa': YeJOBEUeCTBO CyIe-
CTBEHHYIO YaCTh CBOMX Pa3JIHMUYHBIX QYHKLINH OymeT
BBITIOJIHSATH C HCIIOJIb30BAaHHEM OINTUYECKUX YaCTOT
371eKTPOMATHHUTHOTIO Mo,
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"ECTb TAKOE B CBETE 4YYJ0":
POTOMHAYIIHMPOBAHHBIE D®PEKTHI
B MYJIbBTU®EPPOHUKAX

OeppuT BuCMyTa (BiFeO,) B 06NIACTM MArHUTO3NEKTPUYECKUX SIBNEHUA 3aHU-
M3eT Takoe Xe MeCTo, Kak KPeMHWIA B NOAYNPOBOAHMKOBOW 3NEKTPOHMKE:
60bLIAS YaCTb MCCNESOBAHNI U Pa3paboToK KPYTATCS BOKPYr Hero. YueHble
u3 Southwest Univercity (KuTait) nonyunnu Hosylo mogudukaimio depputa
BUCMYTA — B BUAE TOHKWX MAACTUHOK, 0BNAAAIOWMX YAUBUTENbHLIMU CBOW-
CTBAMM — OHM Pa3MArHNYMBAIOTCS U OZHOBPEMEHHO INEKTPUYECKN MOnspu3y-
10TCS! B CBETE 06LIKHOBEHHOM NlaMnbl HakaMBakus [Sun B. et al. - J.Phys. Chem.
C, 2014, N2 118, p.18814].

(@)

Ferroelectric
tester

BiFeO,
nanosheets

HaHonnacTuHKK peppuTa BUCMYTA: a) SEM-u306paxeHne; 6) cxema
U3mepeHus CerHeTo31eKTpnyecKux CBOWCTB NNACTUHOK

MNACTUHKK TOALMHON 20 HM MMenu npaBuibHyl0 Gopmy KBajpata pas-
MEPOM HECKONIbKO MUKPOH (pUC.a). TINACTUHKM MPOSBASIN (eppOMarHUTHbIe
CBOWCTBA C HEOBLIYHO 6O/LIWON A1st BeppuTa BUCMYTA HAMArHWUYEHHOCTbIO
HacbiLLEeHMs ~ 0kono 25 ¢ (B 0GbEMHbIX 06pa3Lax MarHWTHbIA MOMEHT 1160
MONHOCTBIO CKOMMEHCMPOBAH 33 CYET CMMHOBOM MOAYASALMM, B0 COOTBET-
CTBYET C1aBoMy deppoMarHUTHOMY COCTOSHMIO). Mog Bo3AeicTBIUEM 6enoro
CBETa HaMarHMYeHHOCTb YMEHbLIANACh HA JEeCSTKA NPOLEHTOB NpU OCBELLEH-
HOCTW B [ECSTKM MUAMBATT HA KBAAPATHLIA CAHTUMETP, @ 3MeKTpuyeckas
noSpu3aLs 1 BOBCE BO3pacTana Ha COTHU NPOLIEHTOB. [0f AeNCTBUEM CBETA
MEHSIICb TaKKe MarHUTO3NeKTpUYeckme CBONCTBA 06pasLia.

ABTOpbI NPOBEPUAN TEMMEPATYPHYIO 3aBUCMMOCTb HAMArHUYEHHOCTM 1 3nek-
TPUYECKOI NONAPM3ALMN NONYYEHHbIX 06pa3LL0B, YTObLI yHeANTLCS, YTO AaHHbIe
IBNEHIS He CBOASTCS K 6aHIbHOMY HarpeBy NAACTUHOK. [leCTBUTENbHO, HaMar-
HWYeHHOCTb axe npu Harpese Ao 200° C u3MeHanach Bcero Ha 12%, a nonsipusa-
Lms JO/MKHa Bbina bbl NaaTh, @ He pacTi. Kak nonaraiot MCCefoBaTent, npuyi-
HOW [)aHHbIX SIBNIEHINA CTAHOBMTCS yNaBAMBAHIE CBOBOAHDIX HOCUTENEN 3apsifi0B,
BO3HUKILWX KAK CNeACTBME BHYTPEHHEro GoTo3dhekTa, CerHeTOINEKTPUYECKUMN
[LOMEHHbIMM TPaHULIAMM, YTO YBENNYMBAET X MOABMXHOCTD. Tak 0bbsICHseTCS
(OTOMHAYLMPOBAHHOE W3MEHeHWe CerHeTO3NeKTPUYECKUX CBOWCTB (eppuTa
BUCMYTA, @ BO3EMCTBME CBETA HA MArHUTHbIE CBOMCTBA, KK NOAAratoT aBTopbl,
OMOCPEAOBAHO MArHUTOINEKTPUYECKAM 3DDEKTOM. 3ecb, BMPOYEM, CleayeT
Cob0AaTL OCTOPOXKHOCTb, TaK KaK B CTaTbe HUYEro He roBOPUTCS O PO Kpem-
HINEBOV MOJIOXKM, HA KOTOPOV MPOUCXOAWAN u3Mepenus (puc.6), a 3to cedo-
Baio bbl MpoBepUTL. B loboM Cniydae camym no cebe 3PPexTbl, HAbOAAEMbIE
npy KOMHATHOM Temneparype B cACTeMe, U306PKEHHON Ha PUC.b, AOCTATOUHO
CUNbHDI, 1 NO3TOMY MOTYT NPEACTABASTb MPAKTUYECKMIA MHTepeC.
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